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[*#* i ] 

*»snfciii«tt#»»««*fl:i/"Cfi;fc»»^^*cvDj*«8«ic«»-r 

£ a ft S§ \Z *5 T . 

ilBgftf * > © # *4 # ^iWOi£S5 «fc 5 R »* £ ft T , WfS*##!B-©*ftftS3 

* £ « ll b > fro, *fifttgie?&^ftt5 7^;^i, 
miB7^ju^*iiu»'r6Jin»*Ri:««»*fctt*i*«t"r*«ft«. 

i m & m 2 ] 

ffjfcjR l KfS«©ftftS§ ic^fe v^T . io 
«9t2 7w , ;i'^©mfid*wis**««o»ft®s<efflt^*«k5KWffiio^#g:*iWffli-r«. 

[it #m 3 ] 

^ft^^>/^rtir«^sftfeMSH««c«»d*wi2paip*r6i»c?R^-r'5©&i»ft-r-5ssi^ 

[ H * Jg 4 ] 

* a k * » a ft fc a ft ^ /vrt ^ ******* ^ <«*»*****&***## » 
**» u, **aFft&*B*#«»30**ftbT*i;fc»»^xftcvD*gi**K«i&-r 

s ft ft S it 43 V> T » 20 

m IE tt # .«■ ** *s«i$n5iit 1 i:^«*«»*SifttSf l fflSMt. 

S9 IS * 1 <D £ 1 © $R T ft ft 2 ft T £ i; £ *f ** # 7. £ 

ftft§g^e.s^m-r«)»aip^Rvte»ftfc^2 ©srat. 
immm 5 ] 

m&-m i ~4 ©vi-rftdMci2«©ftfts§c*5v^T. 

taiE? w £, # 7. **± **»' 19: vf *> ft B ©a v>SS i ^ -f ;w ^ Jl £ v *f * SftSST * 

{BJlCRtt^ftTt&IE^l 7-f*i'I*iai/fc*«ft»fll#**IS1'« 10I*»V S *2 7 30 
*;U*Ji£jfc&*-*:^WBl±©***ift£bfc;i£***£"9:*»ft*. 

[5S9§ fc *9n 

[ 0 0 0 1 ] 

* fg 9! tt , CVD**fcJHV»6ft, *#*»*«•**** «»**©*# *r » * ft ft f s 

ft ft §§ ic h -r s . 

[ 0 0 0 2 ] 

[&*©&*&] 

*«tf/H7ailSl:iW5Slli^*S©-OtLTMOCVD (Me t a 1 O 
rganic Chemical Vapor D'epos i t ion) ^. 40 

A, IC f»J JH 3 ft T V> -5 . MOCVD gf iCfflH^niViSCVD^XftJ&ftiltli, ft # 
£> rt 7 U > ^ ft ^ #31 ft it H Ifl 6 ft T V» £ . ifi ¥ tt . *£#*®***b<tt*r*&« 
«W»*»fc**l'fc*****CVD**©*WT»ftUT«l&'r*3Ef*J&*. fW Wte *5 
±0!S^ttOlTJ:Dfitlfc*S(!:l/TaiSnTV»5. £ © ft ft ft T tt , i« fl K: « 
ft gftf t>/^i:/XJH^tft#^4«ilT. *#tf»t«ftS*THi. 
[ 0 0 0 3 ] 

<h d 5 , &##!ft©«!glC±oTttStt©*##^©£Ta<ftft^V > M ft ft S ft 
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<Dmmtt£Zi$ : zft&&z>tzib. gfcgtcvDgai©«i:7^*^isi^ 

X , f ©7-f J^Ty\-f -f i'Jl'S h5f^t5J:5l:l/TV>5 ( 011 fcf , # fF :£ it* 1 # 

SI . ) . 
[ 0 0 0 4 ] 

#|f 6-3 10444*ft| 
[ 0 0 0 5 ] 

L U ft # £ . iOyt-f-f i'Jl'Oh^y^CiO?^ J^OIS* O^fiSSWT^Sb 10 

# ± «fc 0 , ^Itt^iTtSi^^IA^^fc. 
[ 0 0 0 6 ] 

[ 0 0 0 7 ] 

* « K « » 3 n aHfc?*>/Xrt^*##«£R«b<tt W «t * JR » 6 j£ 
««*tflsf4tgL. *»Sftfc«##»*»«fl:lTti;.fcfl»»x«CVD««8Il: 

«i&"r*ftfls«icaifflan,' a; ft ? * > a* <d «• # 7. w p & « 5 ± -5 \z m it s n x * ^ 20 
;u^©a«*»tt*»»o«flsia*<eHi:ft*J:5 i:jni#esait5iagaif s 

*«#w»«*J§b» *i«n&*##»*»i5fl:i/Tti;fc»»»7ftcvDj«|{«ti: 
-r st* & tt z. tz&mt-t s . 

s!E<BUc^i-te.nT^ 1 & a l * imis « a # £ « ie -r £ s © m fr v> 31 2 7^ 

[ 0 0 0 8 ] 

@ltt*^ii:<t5^{t;S ; £ffl^&CVD->XfA©yD7i70?*5. -> x -r a , c 40 
VDSS 1 tfCCVDSi 1 !C#!ft;tf*£#iii&-rS#**;tfX&S&&e2 <h T #1 j£ $ n T 
V> -5 . tf?t^7««Sgfi2tt, « ft « 3 . ^ft^3lt^^Wa^JS^»W«8^M^^^ ( 

A # , «#ti^iil/tac u^T a&f©t8!*S* { *0. *i^Si«tbT«B 
a, Sr, Ti, P b , Zrfc£©W$&M£W$MI~$frLfcfc©#&-5. 
[ 0 0 0 9 ] 

13 1 K 5* T fll T « . tt#«»««S14i:tt4t3 0#»*S4 a~4dil«R»t5nT*D 
. &«^§S4a~4dl:tt«»A~D*<*»^nTV^. #1 fcf , BST (BaSrT 
i)K&JSfig-r-5*i'S-»-«.Jlil 6 l-"e*-2>Ba, Sr, T i f tfil^SlT H F (tetra 
hydrof uran) t^nf ni»l/fcfc(!)*5«[#8fiA, B, CtlTMffgS4 50 
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a~4cl:S«Sn, gSJt$4dl:llTHFA«igiSIDtHSS3n5. 45 , # ** 
§14 d~4 d \t <D & iz C X Wt V *> tl . b h 4 IS t « IS £> fc v» . 

[0010] 

£-#*4A~DteraS!7-r>L 1 Cl >2£ ffl £ ft T il b . ^t'JJ^XG 1 HJ;^TgftS3 
^ i 2* 6> ft 5 . JK2l7<>L lOl^MMH^X^-f >L2 0*f 'J7*XG2 tifcl: 
gftS 3 ©Hftf v >/^l:«lil$n5. g^&##s|smftftg§3-eftft£ft, ft ft 3 ft 

Tttfc#!|Bf^7ttCVDgill:S5n5. £ , tt'JTjJX.Gl, G 2 IC « g Si # 

*^7;u:J>;tfx^©^®te#x**Mv>e>ft-5. 

[0011] 

m2\t^Lit^3<Dm^m0S.^^-rmmmx$>^. ft ft §g 3 & ft ft y t: ;i/ as 2 o t ft ft 5 1 a- 10 

> A 3 0££{fi;LTV>-5 <> ftfty' X )V ffl 2 0 CBrlf 2 H^S^^T^T. © ft <B!l 
©1=2 1 a Cl «E 21 7 I* > L 1 # & *8 £ ft , fl- <BJ © If 2 1 bC#7.7-f>L2*<«l8£ftT 
V> •& . ftft/X;i^2 0©^^tt3filCte:77>^2 4a<^t7£ftTV>T. Z. <r> 7 7 > V 2 
4*iKJH«2 5T?ft>A*#3 1 CHIStSil-fcfciO. ft ft ^ JOU SB 2 o a< ^ ^ > /\* 
ll:H«2n5. £ © <h . ^« i ff2 1©5fe^ ( H jf: T *§ ) te ^ ^ > A ;£ # 3 1 © 
$13 1 alCgfflt*. 5 i ^>>'^*^3 1lC«ilD^fflt-^ # K £ ft T 43 9 

, \ > n 3 0 9^13 8©Mga*}£##&©ftftSgl§g<ifc^.£3K;tra&;*ft-5. - 
If 2 l©±«Ktt»«I5>+ir.y h 2 2 # 18: S ft T 43 9 , » iff 5? -V *T y h 2 2 <D ft W * 

[0012] 20 
^ > A ;£ # 3 1 © £ tfl 3 1 a 1*3 K « > ilBD3 4£?g-5J;3K:ftft:7-r;i':5'3 5 a* 
^ntVi 5. «flJ7-f 3 5B. IIIi!i<3 1 t>n*#3 1 ©113 8l:ftt§J:5 

1;*^ h 3 6 -pHSsnTv^. 9 i ^>/'?**3i©^.'fti7^;i'^K#®jfi^»c«, ft ft 
7 j )v $> 3 5*jns^-r-g>feje)©t — ^ 3 9 # is: # e> ft t v> 5 . 4 ott7-r;i/^5i#SB©ta 

^S:thfi!|-r-&taS-fe>-9-t?*^o h — * 3 9*3J;^iaS-fe>-9-4 0«jS^P!g!SSB4 1 \Z 

gsi^nri^. *ni£©^^-r«, ias-tr>-y-4o©^mtasirs^viT, %\t? ^ jv 

9 3 5©Mg#«##'ft©ftfti&fi^-t<i:fcS«fc5K:h--:J'3 9©«Sft£iB&i8gi5gS4 
1 KiOdflt*. rt&3 8©^»J— ->^ J ?'gft7^ 3 5 Sifttsi^ictt, 7 
7>-;32SnU^J- - > ^ . £ft^**fTfcft-5. 75>^32tt^;H^3 3i;iD 

f t >a**3 1 i:as§nxn5. 30 

[0013] 

12 1 a©l*9g«i£5<>Ll©rtS=k0fc/h2<&e>ftT4SCU *I-&#&©«t##!|e|- 
^iUt^t'J? 13 7 ttf 2 1 artt?ta^^2ffi8SttS8-Cffitl, 1? 2 1 a © 5fe 3g £ ft ft ^ 
t>A3 0OSI3 1 artC*Ult«. — 7j , >L 2A^O*t UT^fXHt 2 

1 btf 2 1 a£©|ifl©g?#2ffl£«tftT. rtf 2 1 © 5fc Si ri> S £ }H 3 1 a 'vtft UJf 
•5 . ^ ©*§m. f 2 1 a ©&«>&> S * «T* «^«<h*oT^^3 1 a ft K at Hi 
$ ft -5 . 

[0014] 

# ^ 2 6te«m3ftfc8t#tt**£^LT:fc9, i§tt<Z>tttttttt.2 6liS!ilCrti3 8t« 

M b T ft ft 3 ft -5 . gftt©#!|Sf^^«^ft7^;^3 5SIiai/T»ffla3 4^e.CV 40 

Dgt^titiisns. b b £ , rit 2 i*e.ttti3n&gttt* # 2 6 © 

- SB 2 6 a 14, & T & I;: J: -3 T rt M 3 8l;:&«-r-2>£<!:ft<#tti0 3 4{U's£:gitft&tf 
£ , 1^13 8 l;««LTfe$f»l:ioTBiT*<gfc$nf , - SB ft ft £ 

^;i/2 T^t^SftSChfe^S. ftft^ftfc^ofcStt&tt***^ 6 b /I - t" ■< 7 )\> 

2 7 fe, *^'J7^Xl:J:oTiaa 3 4ffl!llcSitfta i *)^i:-r^. 
[0015] 

b ^ b , *5HS©^SIT?«. gftf t >/U OCilP 3 4*I^,t5 i:^fl27-f ;|/? 3 
5 t& <b ft T V> -5 ifc # , *ftft©§ltt&#****2 6a, 2 6b ^ A - ^^^^2 7 ft 
ft7-f 5CJ:!I hJy^Sn. CVDggl<lll::&tiJ£ft-5£<i:a<8SV>. £ £> K , 50 
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1Mb 7 ;w * 3 5tefc-*3 9 i;«t^x^<bilgfll±i:»^snTv^fc«), 1Mb 7 4 )V 
^3 5l:h5^SftftiDi«##S2 6 a, 2 6 btt^fb$n. 1Mb 3 tl ft ft 13 X « 
glft;7-f J^3 5*iaLTCVDii^i:»aiSn«. %it7 << )V* 3 S 

\Z \$ K — <T << 2 )V 2 7 *«Sit5. 
[0016] 

02 t*Lfcgfc7^ 3 5 left, W&ttO&jffl ( « * « . 7.f>k*©&llP!) 

jEiibfcfe©^, k an * £ k » * * « » ffi * u & *>■ © a* x * > h tiT ffl ^ n 

iSSSTiti 1-1 5 t(iniSOfc©*«!f SLli. 10 
[0017) 

*-&V>*tfcttUfc. * ^ {b # « <h A, £ « {b 7 3 5 *fctt7-f FCi D h 

9yrsn*CDT, *«fcj*0-©«fe**«**V*K2flEaP©±*a«**<fc.*. 
[0018] 

g§3 o A^f tll*nfe»fi^^i:lAbTH5^-f^ i'ii'tgRSft^S&fro^gfl: 

^»*f7 2'7't?>&Ji)©fe©T$-5. flS 7 4 )V 9 3 5 tt , 8jS«ISA« 1 5 iimT,: B 20 
i4 0mmT(ISlmm©RfO7^1'^il/fe. %\t7 4 )\> 5 3 5 © jfi £Wb f * > 

t9B«n«ii cm'-e$5. t3.&. <t y j )u ? 3 5 % m ^ ^ m & \z \z rn.it 7 j )i> ? 

3 5 *JR K) ft b , @ll:f bfcgfli7^J^fflt-5'3 9ttgftft> A 3 0 © t - ^ t 
[0019] 

2 tS©«*#*H:'5^tffffil'fc. 0 3 cfeViT^ttliff * pt, tit M US 
li^ta&-5. ft^Pl, P2te^{b7^Jl'^3 5£/?lV>fc^ofc«^©m;'jgMb ; £:^L 
©T & D , ftig|Pl«^l©^^*fi(SHC*^P2«^2©««:*f)PHr||-r^feOT* 
S. Sfc, IIP 1 1 ttlift7^;^ 3 5 £ ffl V> *§•§• © flE 73 &<t £ ^ b © T & -3 T 30 

. Sg 1 © # # 11 "T 3 <fe © T & 3 . fc * , Sg 2 ©•« «:#)|sHcWr^JE*^^bP12« 
« & ft i& P 1 1 tl^ « T *^fc©T, @S«;tl8lifc. 
[ 0 0 2 0 ] 

fift5lte»©5 1 t>^rtflE^P* { »3 0 To r r i: 5 J: 5 I: . 7 ^ F © 2 ^iJI* P 

e^Tm^/^jvznzjiommvx^xh^mi^v. f- * > s.ti a* 3 oto r r*>5 5 

0To r rl;g!ftt«iT©l|^Stt«l/fc. £ , ^<b7 Jk? 3 5 S; I fc i ^ I: H 
. 4 )l * 3 5 <D&ft\Z* vTB 3 IZ*T X 3 * > ntoE-llifi ±8- + *. -t 

j£Lfc«ia»Sl 5 ^m©gfc7>f 3 5 © t§ -& K « , # X SiE & 3 0 OSCCMWt^ 

© 7 -f )V ? m®.<0 E.t> g tt JE 73 3 OTo r rl:*l>TlTo r r{(TT$§. %it7 4 )\> 
^ 3 5A««V>f *tl^i©Siifi!E©I^l:l4, SlOSfrtffi (ft»P DTttfil 0 4 0 
»T50TorrCil, gl 2 © & # *t ( ft & P 2 ) T?te*<J2 0#-T?5 0Torr<i:fc 
^fb7^;W^3 5<&fflVifc«-&ir«, 12 0»ifgj§bT ! b^{bBflil6B$©BE^ 
# « l£ It & $ n 7c . 
[ 0 0 2 1 ] 

@ 3 IC^t^I^ 5.. %it7 4 )V ? 3 5£fflV>fc^®^lC«^#te##**#HffiMbLT7 

4 )i> ? f <D&w.m±\z±% < m 4iT v> z> © t% x. e»n§ . fwb §§ 3 oii^itii^nfe 

S«^^Wi|sf«gB , » c t 3 -e@{bbfcD, 7 ^ FT h7-y7"3nfcii:B{fcLfcDt§. 
^n^©*^ft)S»«4T7>fJ^Fi:h7y7'$nTgSi0©Iit&0, 

© *s Si , ft >;^e*«p i . P2©.fc3ic:*#<±wrs. 

[ 0 0 2 2 ] 50 



( 6 ) 
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. %it7 << )\> * z 5 & v> <§ k « , 3 L *>nft§t&-v&.fc2nt3.fr-3tzmvii&# 
tt& J $>fg.it#7.i><ftm$kVitb<D\t%it7 4)l>? 3 5 \z h7-y ^sntgcgfcsns. 

3; , ft S3 it b T T? # - r- -f £ ^HC & V» T ft S IS .fc 0 

giOt CD/hSftM-f -f^JUJ. B £ A/.t* ** a it 7 4 )V 9 3 5 $IilbT7-{;^ 
4 )V f J£ fci « S i: ^ t* ± # * T , 0 3 l;iti7&liP 1 1 £ © =t 3 IC S ft 7 

[ 0 0 2 3 ] 

0 5 IJgfk7^ Jl/^ 3 5 O^Jg«"l*iti-C*5. 05 (a) Id * T ^ 7 Jl' 3 5 « 10 
rIIIStlT*0, f f >Affli;ttB©fiVi7^;^a-7 h 3 5 Ai^lT^n, ft 

ffln«i:tti D I ol*ni7^ h 3 5 B^»mn«. 09 « , 7 w ;i/ ;x - 

V h 3 5A<DftjS*itS£l 5 m m <h L « h 3 5 B©fti&J*££l wmtf 

* . mttl&fctt'&^tt&X X*i|*LfcfeOlil©t^7 -f ^ 3. = * h 3 5 A C I 7 7 
:/ £ *l T fUfc b > B it V — 7- W 7^&t'B7^ J^a--> h 3 5 B I: i t) h 5 y 7° 3 
tl-5. i©«t5&I«i:t^>ii:J:0, 04TiL&gftStC VD8it©|Si07^ 

5®Jilli, 02 ®77>-7«niTfrhn5. 
[ 0 0 2 4 ] 

0 5 ( b ) CD SI it 7 4 )V 9 3 5 T « , t K 14 7 -f ^ a = y h 3 -5 C 6 tl 20 

. ffflPffll:tt^StilR7*l' - h 3 5 D A<«1t ?>n5. ^I7I/-h 3 5D$SWfc^ 

t\z tini&m t - ? 3 9 a* £ ft it 7 <( )v * 3 s ~*<Dm fa -tt^mn* m mm w> 

3 5 C4XHt5^#-hiLTfeilt5. 
[ 0 0 2 5 ] 

ft *5 , 3£fMtl^<t7^^35S21IliLfc*<, HilTfe^va, 3 J§ .SA _h 
itS^aitS J; 5 (cl/fc**, £n<£>co;&o&#g:£*B§LT SS ft itHDisStiTV^f t > 
X%it7 >< )V9 3 5©ISB£S$n50T, *mftj£#«^fb&^£i5#5fc«i>»;:«-k 30 
[ 0 0 2 6 ] 

- 2 (£> SlJg © J£ & - 

06 «*^^CJ: ; 5gftS©$2 oHJSOf lS*t@T?a&0 , 02 tlftC Wr'B 0 T? * 
-5. ftfc, 02£l^#©SB#K«|ig-fiF#£ttb, ttTT?a»^5i»S: * 'fc K ift 51 T -5 

. sub ^ * > a 3 ott,. 8Kg&fW»ffi3 o lSrw-rs/x^&^g&s o oiiATu*. y 
x;wg»SB3 o o «: sub ^ * > n 3 oic»L-T^i5ioitit^t)^^e>nTViS. gs, -ft / x 

^gB 2 0 \*7 7 2 44I^T;X*8II 3 0 0 It 0 5£ £ n Tl> -5 o 

[ 0 0 2 7 ] 

; x 3 o oi;:m9tti* i =>ttfcfUfc;>'X;i'952 o«> R^f^«©«t8S$!i«ffi3 o 1 40 

\zm&tiftfiiw&ffl\zmtt<ni&#ttft&t&m'Tz>. m.&uwm. 3 0 1 a g <t 5=- v > /x 3 0 

m n « 3 0 1 t&itr* >n&& tvmm&mv * 2 \z%,it7 ■< )v ? 3 5 siscxc 
v d mm 1 ^ t . 

[ 0 0 2 8 ] 

ft & im n £ 3 0 1 icttb-^3 0 2*5<fctftas-fe>-y-3 o 3*<^:tf<=>ftT;fc9, fassisi 
mm 4 iHist>*3 o 3©^mfasic*^v^Tt-^3 o 2 v> & mm-? & . * <d 

& * , §Ub 3 1 r > A* 3 0 © ia & <h 14 26 it IC . 8»l|iHH[3 0 1 Oil * Bits C t*>T 
# 5 . 9««R(t6nftiftP 3 4 0«» 3 0 5 *|OJ:5l:XU*; H 0 50 
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4 ZmtfL? 5 £ E\Z£ Q , W$.nmft 3 .0 5 tgftf t >n 3 OCD-€-©te<DgB#.t©fy]© 

®&m&Mi&isnm<Dm\zi&&&zBf£v % < Liz. 

[ 0 0 2 9 ] 

#§HJ6©^®Tte, gut y x ;u as 2 o©>&mp#>sg|;gp3 4 \zwiv t>ntz%<ty 4 )v ? 
3 5*^iK-r-5J:5ic85K*iffl)«3 o 1 a* la t* e. m: v> 5 © -e > v&mz tltz l&frttntfn. 

•f%ft,7<<)V5r 3 5 C h 5 ^Sn*g«S*#S^^-f ^KOl* tit 5 : i A« 
T # -5 . 
[ 0 0 3 0 ] 

- m 3 vnmv&m - 10 

-v > 5 0 t^ift;;X;i'2 0 t ^ 0 , « fls 3 1 * > 5 o«Rl§ijg©&g§5 1 t 

SSfi!l©®iC«SitBS*!l^«5 3 ^ttt e>nt^5. £©Sit8§f&IfflH£5 3 \tm 6 \Z5r; v tern 

# # 2 e^^-fb-r^afbStUTtKig-r^ttfec stfco^tttt&a^ais 1 ®«iB 

[ 0 0 3 1 ] 

3iSS5 1 t©rai:(J'J >^«o^S 5 5.^f^$n, -t-a>U>£"R&m 

5 509Tg5ic«>;>y«SYt;7-fJW^5 6a, 5 6 b A«±T ClfetS S 3 tlT ^ 5 . t 20 

tS . S£ % fSI « « 5 3 1!litlfcSISB5 7 LW%a 5 4#»inntV^'J 
£ ffl 5 5 t\Z. %it7 4 )V & 5 6 a, 5 6 b « iif 
[ 0 0 3 2 ] 

u t, m s§ cd ± m. m \z wl ft <b n -ft n it y 4 )v 9 5 6 a iz a s <d a. v> y 4 >v ? m u a* m v> ti 
. r St fig ic is: ft £> ft & » ft y j )v & 5 6 b \z « a © n a* v> 7 w ;p ^ *t a< » ft £ . z. 

ft « > 05 (a) l:*Lfc7^ J^ar ? h 3 5 A , 3 5 B t^ftCl^^ibot, S # 

b , tS flS L- /t - t- 4 9 )V E « % it y J )V 9 5 6 b \z <k 0 h 5 y 37" 2 ft £ . * © SS * » 
gftf t>/U 0^5C VDgf ImD/^-t ^ i'il'ffiiSA^SSiSns. 

[0033] 30 
*SlOilOi^t>.S2©Hl0fi<!:^«l:§S51O^fb7^;i'3'56a, 5 6 
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